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ABSTRACT 
 
 
 
 
The three-dimensional axisymmetric stagnation point flow have applications in 
many manufacturing processes in industry such as the boundary layer along material 
handling conveyers, the aerodynamic extrusion of plastic sheet, and the cooling of an 
infinite metallic plate in cooling bath. In this thesis, mathematical models to study the 
heat and mass transfer of an unsteady three-dimensional body near the stagnation point 
are developed. Problems considered involve the flow in viscous fluid and micropolar 
fluid. In addition, the effect of heat generation is also considered for viscous fluid 
problem. The governing equations which consist of coupled nonlinear partial differential 
equations are solved numerically through an implicit finite difference scheme known as 
the Keller-box method. The results presented include the velocity, temperature and 
microrotation profiles as well as the fluid flow and heat transfer characteristics for 
various parametric physical conditions such as the absorption parameter, Q and the 
material or micropolar parameter, K. The results obtained show that the effect of heat 
generation, Q gives rises to the skin friction and heat transfer coefficients. However, the 
skin friction and heat transfer coefficients are decreased when the material parameter, K 
is increased. 
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ABSTRAK 
 
 
 
 
Aliran titik genangan tiga matra simetri sepaksi mempunyai pelbagai kegunaan 
di dalam proses pembuatan di industri seperti lapisan sempadan di sepanjang 
pengelolaan bahan-bahan penghantaran, penyemperitan aerodinamik bagi kepingan 
plastik dan penyejukan plat logam tak terhingga di dalam penyejuk mandian. Dalam 
tesis ini, model-model matematik dibina untuk mengkaji pemindahan haba dan jisim 
bagi jasad tiga matra tak mantap berhampiran dengan titik genangan. Masalah-masalah 
aliran yang dipertimbangkan adalah aliran dalam bendalir likat dan bendalir mikrokutub. 
Bagi aliran bendalir likat, kesan penjanaan haba turut dipertimbangkan. Persamaan 
menakluk yang terdiri daripada persamaan terbitan separa yang tak linear diselesaikan 
secara berangka menggunakan skema beza terhingga tersirat yang dikenali sebagai 
kaedah kotak Keller. Keputusan-keputusan yang merangkumi profil-profil halaju, suhu 
dan mikroputaran, serta ciri-ciri aliran bendalir dan pemindahan haba dipaparkan secara 
grafik bagi beberapa parameter penyerapan, Q dan parameter bahan atau mikrokutub, K. 
Keputusan yang diperoleh menunjukkan bahawa kesan penjanaan haba, Q meningkatkan 
pekali-pekali geseran kulit dan pemindahan haba. Walau bagaimanapun, pekali-pekali 
ini semakin berkurangan apabila berlakunya peningkatan nilai-nilai parameter bahan, K. 
